Nonradioactive GTP binding assay to monitor activation of g protein-coupled receptors.
GPCRs represent important targets for drug discovery because GPCRs participate in a wide range of cellular signaling pathways that play a role in a variety of pathological conditions. A large number of screening assays have been developed in HTS laboratories for the identification of hits or lead compounds acting on GPCRs. One type of assay that has found relatively widespread application, due to its at least in part generic nature, relies on the use of a radioactive GTP analogue, [(35)S]GTPgammaS. The G-protein alpha subunit is an essential part of the interaction between receptor and G proteins in transmembrane signaling, where the activated receptor catalyzes the release of GDP from Galpha, thereby enabling the subsequent binding of GTP or a GTP analogue. [(35)S]GTPgammaS allows the extent of this interaction to be followed quantitatively by determining the amount of radioactivity associated with cell membranes. However, with the increased desire to move assays to nonradioactive formats, there is a considerable need to develop a nonradioactive GTP binding assay to monitor ligand-induced changes in GPCR activity. The Eu-GTP binding assay described here is based on TRF that exploits the unique fluorescence properties of lanthanide chelates, and provides a powerful alternative to assays using radioisotopes. In this article, we have used the human alpha(2A)-AR as a model GPCR system to evaluate the usefulness of this Eu-GTP binding assay.